Myxoma is the most common primary tumor in the heart. Cardiac myxomas can present in various manners including embolization and fever, sometimes simulating endocarditis. However, they are rarely infected. We report here a case of an infected left atrial myxoma that seeded a normal mitral valve and atypically presented with multiple embolic events in the lower extremities along with multiple splenic and a cerebellar infarction. (Korean Circ J 2011;41:618-621)
Introduction
Cardiac myxomas can present in various ways, 1) 2) and in rare cases they are infected. Infected cardiac myxoma with concomitant infective endocarditis is very rare, and not previously reported in Korea. Here, we report a case of 49-yearold male patient who was initially diagnosed with infected left atrial myxoma with atypical presentation of metastatic infection of the lower leg, that was later found to be complicated by concomitant infective endocarditis of the mitral valve during surgery. He was successfully treated with antibiotic therapy and mitral valve replacement.
Case
A 49-year-old previously healthy male was admitted to the hospital with fever and pain in the left calf. Two months before admission, the patient had fever, chills and myalgias, especially in the leg. He visited a local clinic and had taken medication for a total of three weeks. However the fever, which was remittent, did not completely resolve. A few weeks before admission, he had painful and erythematous lesions in both thighs, which gradually disappeared. One week before admission, he developed pain in the left calf and a headache. He denied overseas travel, sick exposures, or history of trauma.
Upon physical examination, the patient's blood pressure was 90/60 mm Hg, pulse was 80 beats per minute, an temperature was 38°C. He had periodontitis and dental caries. The first and second heart sounds were normal and no heart murmurs were heard. No lymphadenopathy or hepatosplenomegaly was noted. The patient's left calf was slightly erythematous, swollen and tender. His lower extremities were otherwise normal, and the remainder of the examination was unremarkable.
Laboratory values upon admission were as follows: white blood cell count, 11,700 /mm 3 with 70.3% neutrophils; hemoglobin, 13.7 g/dL; platelet count, 254,000/mm 3 ; blood urea nitrogen, 8.1 mg/dL; serum creatinine, 1.0 mg/dL; glucose, 136 mg/dL; alanine aminotransferase, 16 U/L; aspartate aminotransferase, 29 U/L; C-reactive protein, 7.91 mg/dL. Urinalysis showed no abnormalities. Chest X-ray and electrocardiography were unremarkable.
On the third hospital day, magnetic resonance imaging (MRI) of his left calf revealed inflammation in the medial belly of the gastrocnemius muscle without abscess (Fig. 1) . Empiric antimicrobial therapy for myositis was started with ceftriaxone and clindamycin intravenously. Considering the unusual location of inflammation and his history of no previous trauma, metastatic infection from an unrecognized primary site was also considered. On the sixth day of admission, a small, palpable, tender erythematous lesion was observed on the left thumb, suggestive of an Osler's node. Transthoracic echocardiography and transesophageal echocardiography were then performed, which revealed normal sized cardiac chambers and normal systolic function of the left ventricle. All cardiac valves were clean and only trivial mitral regurgitation was noted. An elongated, villous, 5.6×1.8 cm mass arising from the posterior wall of the left atrium ( Fig. 2 ) was found. The initial blood cultures drawn at the time of admission yielded Streptococcus bovis resistant to gentamicin. A diagnosis of infected left atrial myxoma was made and antimicrobial therapy was continued. On the seventh hospital day the patient complained of continuing headache and noncontrast brain magnetic resonance imaging incidentally showed an infarction of the left cerebellar hemisphere that was attributed to embolization from the infected myxoma. On the tenth hospital day an abdominal CT scan was conducted to check for additional foci of infection, which revealed multiple splenic infarcts. After twelve days of antibiotics, the patient's fever had resolved and after 19 days of antibiotics the patient underwent excision of the mass.
In the operating room, the mass was found to have a base of about 9 mm (Fig. 3A) and was attached to the posterior wall of the left atrium. Unexpectedly, multiple tiny and nodular vegetations of less than 1 mm in size were found on the endocardium of the left atrium and P2 and P3 portion of the posterior mitral leaflet (Fig. 3B ) and posterior mitral annu- 
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lus. Since they were too firmly attached to be removed without mitral valve injury, the mass was resected and mitral valve replacement was conducted using a Saint-Jude 29 mm prosthetic valve. The pathology of the excised mass showed a partially myxoid and papillomatous surface and microscopically ischemic necrosis and focal abscesses (Fig. 4) . Focal microabscesses and multinodular vegetations with sizes of less than 1 mm were present on the mitral valve, which was consistent with subchronic endocarditis.
The patient rapidly recovered without postoperative complications and was discharged 12 days after the operation. Three sets of blood cultures drawn during the perioperative period yielded no growth of any organisms.
Discussion
Cardiac myxomas can present in various ways 1)2) and are infected in rare cases.
3)4) The clinical features of endocarditis and an infected cardiac myxoma are virtually identical. A case of infected cardiac myxoma with infective endocarditis concurrently is very rare, and not previously reported in Korea. Cardiac myxoma and infective endocarditis can induce embolism. The incidence of cerebral or systemic embolization occurring from an infected myxoma is two to three-fold higher than that of non-infected myxoma. 4)5) Our patient suffered from migrating myositis, splenic infarction and a left cerebellar infarction as a consequence of emboli.
Echocardiography is useful during diagnosis of myxoma or endocarditis. The presence of a finger-like structure on the surface of a myxoma may establish the diagnosis of infection upon transesophageal echocardiography.
6) The morphologic finding of the myxoma in this case demonstrated a villous surface resembling a finger-like structure. Taken together, the echocardiographic findings and clinical features of systemic infected embolism suggested an infected myxoma.
Although transesophageal echocardiography is highly sensitive for valvular vegetations, it has a negative predictive value of 87.8% and rare cases may be missed. 7) In this case, mitral valve endocarditis was not observed upon preoperative evaluations, presumably because the size of the vegetations on the endocardium and mitral valve were too small to be demonstrated on transesophageal echocardiography. Thus, endocarditis may be concomitantly associated with infective myxoma, even if no findings of endocarditis are observed upon transesophageal echocardiography.
The pathologic findings revealed that the sizes of the abscesses were larger in the myxoma than the mitral valve and tiny vegetations were scattered in the endocardium of the left atrium and focal areas of the mitral valve. Therefore, we speculated that bacteremia initially infected the myxoma, and secondarily infected the mitral valve.
The pathogen in this case was Streptococcus bovis, which is known to be the causative agent in 5 to 14% of the cases of endocarditis. 8) Streptococcus bovis is reported to be related to colorectal neoplasms in elderly patients through unknown mechanisms. 9) Because the history and symptoms of the patient were nonspecific for gastrointestinal abnormalities, and the abdominal CT scan showed no sign of colonic wall thickening or obstruction, further evaluation including colonoscopy was not performed.
The correct treatment strategy for infected atrial myxoma has yet to be settled. 10)11) However, in light of the low operative risk and good long-term prognosis of myxoma resection, surgery should be conducted urgently to avoid complications. However, in the present case, infected endocarditis and systemic embolism, such as cerebellar infarction, splenic infarction, and septic emboli in the lower extremities, were followed by infective myxoma. When infective endocarditis and/ or infected myxoma is complicated with embolic infarction, the timing of the operation must be carefully determined, taking into consideration of the risk of additional embolization, the size and nature of cerebral infarction, and the sensitivity of antibiotics against the pathogen. Eishi et al. reported 
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that cerebral damage was exacerbated postoperatively in 43.8% of the patients with infective endocarditis who underwent a cardiac operation within seven days of cerebral infarction. However, if the delay is more than two weeks, the exacerbation rate is around 10%. 12) Complicated cases of combined infected myxoma and infective endocarditis can also be guided according to Eishi's result.
Here, we report a case of infected left atrial myxoma and concomitant infective endocarditis of the mitral valve. After diagnosis of infected myxoma is established, surgery should be conducted promptly because of the possibility of embolic complications or infective endocarditis.
